Se ha extendido, a las estrellas del tipo espectral B, el método desarrollado por Stock y Stock (1999) para estrellas del tipo espectral A-K, con el cual es posible derivar magnitudes absolutas y colores intrínsecos a partir de los anchos equivalentes de las líneas de absorción de los espectros estelares. Espectros de estrellas tipo-B para las cuales el catálogo de Hipparcos proporciona paralajes con un error menor al 20%, fueron observados con el reflector de 1-m del CIDA equipado con espectrógrafo Richardson y un detector CCD Thompson 576x384. Utilizando una rejilla de 600 lineas/mm se obtuvo una dispersión en el primer orden de 1.753 A/pixel. Para cubrir el rango espectral comprendido entre 3850Å y 5750Å fue necesario utilizar la rejilla en dos posiciones distintas, teniendo un solapamiento en la región entre 4800Å y 4900Å. Fueron observadas un total de 116 estrellas, pero no todas en las dos posiciones de la rejilla. Se identificaron un total de 12 lineas de absorción en los espectros y se midieron sus anchos equivalentes. Estos fueron relacionados con las magnitudes absolutas derivadas del Catálogo Hipparcos y con los colores intrínsecos (deducidos de los tipos espectrales MK), por medio de polinomios de primer y segundo orden y combinaciones de dos o tres lineas como variables independientes. Las mejores soluciones fueron obtenidas con polinomios de tres lineas, reproduciendo las magnitudes absolutas con un residuo promedio de 0.40 magnitudes, y los colores intrínsecos con un residuo promedio de 0.016 magnitudes.
INTRODUCTION
In a previous work two of the authors (Stock & Stock,1999) published a method for the derivation of stellar physical parameters such as the absolute magnitude, an intrinsic color, and a metallicity index from the equivalent widths or pseudo-equivalent widths of aborption lines in stellar spectra. Use was made of a library of stellar spectra made available by L. Jones (1999) . Of these stars those were rejected for which the Hipparcos Parallax Catalogue gives parallax errors larger than 20% of the parallax itself. Due to this restriction the number of remaining O-and B-type spectra was too small to be included. To close this gap we decided to launch our own observing program dedicated exclusively to early type stars. A number of recent papers have been dedicated to the subject of a quantitative stellar classification. Malyuto & Schmidt-Kaler (1999) classify G-, K-, and M-type stars on the basis of spectral indices derived in the region from 6000 to 10000 A. A similar aproach is used by Malyuto, Oestreicher and Schmidt-Kaler (1997) for K-and M-type stars based on spectra in the region from 4800 to 7700Å.
OBSERVATIONS
In view of the restriction just mentioned we started an observing program with the Richardson spectrograph of the CIDA observatory attached to the 1-meter reflector, concentrated on O-and B-type stars which fulfilled the same parallax error restriction used in the previous work. A grating of 600 lines/mm was used in the first order yielding a dispersion of 1.753Å/pixel. The detector is a Thompson 576x384 CCD with a pixelsize of 23 microns. The spectral range captured by a single exposure is about 1000Å. Two grating positions were used, one yielding usable spectra from 3950Å to 4900Å, the other from 4800Å to 5750Å. In the following we distinguish these as the B-and V-spectra. The grating positioning mechanism was rather crude (it has now been improved) such that the different spectra are not always centered at exactly the same wavelength. For this reasom some of the lines near the end of the spectra are not always covered.
The observing list was made up with the Bright Star Catalogue in combination with the Hipparcos Parallax Catalogue, selecting all O-and B-stars brighter than the 6th apparent V-magnitude. Of these 116 stars were observed, resulting in 72 stars with B-spectra only, 39 stars with B-and V-spectra, and 5 stars with V-spectra only.A typical example of a B-and a V-spectrum is shown in Figure 1 . Table 1 contains a list of all observed stars with their HDnumbers and additional pertinent information. An intrinsic color-magnitude diagram of the observed stars is shown in Figure 2. 3. DATA REDUCTION As in the previous paper the data analysis will be based on the equivalent widths of absorption lines. When the true continuum is resolved, and this is here the case, the determination of the equivalent width is a standard procedure and need not be described here. The signal/noise ratio naturally depends on the brightness of the star, the exposure time, and a series of other factors. In most cases the value of S/N is found near 50. A total of 11 measurable absorption lines was found in the B-spectra, and only 4 in the V-spectra. Three of these are common to both the B-and the V-spectra. Thus only one additional line was added by including the V-band in the observing program. Even so the inclusion of the Vband turned out to be quite fortunate as will be seen in the analysis. In the first place it gave us a convenient handle to determine the accuracy with which the equivalent widths are determined. Also it turned out that the line added by the V-band provides an important classification criterion.
For the lines in common to both bands we can carry out an analysis of the accuracy with which the equivalent widths are determined. Only three lines are available for the test. There is a pronounced dependence of the accuracy on the equivalent width itself. The relation found is best described by e = 0.035 + 0.088w (1) where e is the average accuracy with which a line of equivalent width w is determined. Units are Angstroms. A complete list of the lines is given in Table 2 , with their wavelength taken from the Multiplet Table by Ch. Moore (1972) as well as their identification. Furthermore, for each line, an inner region and two outer regions were selected. The two outer regions, one on each side of the line -each al least several Angstroms wide-were used to determine a "continuum" or "pseudo-continuum", while the integration of the inner region yielded the equivalent width. Also it is indicated whether they were measured in the B-or in the V-spectra or in both. All this information is shown in Table 2 . For two lines the relation between the equivalent widths measured in the B-and the V-spectra is shown in Figure 3 . Likewise the relation between the intrinsic colors (B − V ) 0 and the equivalent widths for H-δ and HeI(4143) is shown in Figure 4 . In these plots the size of the symbol represents the luminosity of the star in the sense that the larger the symbol the more luminous the star. The plots demonstrate the known fact that the He-lines reach their maximum equivalent width around the spectral type B2, while the equivalent width of the hydrogen lines increases all the way through the B-class.
ANALYSIS
The principal purpose of this work is to find means by which physical parameters, namely the absolute magnitude M v and the intrinsic color (B − V ) 0 , can be predicted from the equivalent widths of absorption lines. The external data used are the spectral types in the MK-system, the apparent Vmagnitudes, and the observed (B − V )-colors given in the Bright Star catalogue, and the parallaxes and parallax errors in the Hipparcos Catalogue. Intrinsic colors (B − V ) 0 were deduced from the MK-types. The respective relations may be found for instance in tables given by Allen (1973) . These colors can be compared with the observed colors and a reddening effect can be found. If interpreted as due to absorption by interstellar or circumstellar material the effect on the apparent V-magnitude can be estimated. For this purpose we use the usually adopted relation
where Av is the absorption in the V-band, and E((B − V )) the reddening of the (B − V )-color. This correction was applied when the color excess is greater than 0.03 magnitudes. Using the parallax given in the Hipparcos Parallax Catalogue the corrected magnitudes were converted into absolute magnitudes M v. For the relation between the physical parameters M v or (B − V ) 0 and the equivalent widths we adopt second order polynomials with two or three independent variables, the latter being the equivalent widths of two or three absorption lines. Thus the equation for the absolute magnitude with three lines has the form M v = a 000 + a 100 w 1 + a 010 w 2 + a 001 w 3 +a 200 w 1 2 + a 110 w 1 w 2 + a 101 w 1 w 3 +a 020 w 2 2 + a 011 w 2 w 3 + a 002 w 3 2
where w1,w2, and w3 are the equivalent widths of the three respective absorption lines. The coefficients a ijk have to be determined by least squares, forming equation (3) for all spectra in which values for the three different equivalent widths were obtained. With 3 lines out of 12 a total of 220 combinations can be made up. With two lines a total of 66 combinations can be made up. Equation (3) can also be used for the intrinsic colors, introducing these instead of the absolute magnitudes. For the three-line combinations 10 coefficients have to be determined by least squares. If only two lines are used (skipping in equation (3) all terms containing w 3 ) the number of unknowns is 6. Likewise omitting the square and mixed terms the expression for the linear dependence of M v on two or three lines is obtained.
Replacing in all equations M v by (B − V ) 0 expressions are found which relate the intrinsic colors to the equivalent widths. We have also tested solutions based on four absorption lines, without obtaining a significant improvement with respect to the previous solutions.
We should point out here that all spectra entered the solution with the same weight. It would be possible to assign weight according to the respective relative parallax errors, i.e. the parallax error divided by the parallax itself, which in our selection is limited to a maximum of 20%. This idea was discarded in view of the biased selection of stars in the Hipparcos Catalogue which may favor stars of certain absolute magnitudes, and of the fact that in general low luminosity stars have more accurate parallaxes due to their proximity.
RESULTS FOR THE ABSOLUTE MAGNITUDES
Two-and three-line solutions were calculated for all possible line combinations. For each combination the average residual r av (Hipparcos absolute magnitude minus polynomial absolute magnitude) was calculated. Outliers with residuals larger than 2.5r av were eliminated and the solution was repeated. For both the two-line and the three-line solution those with the smallest r av were selected. The respective combinations for two and three lines and their r avvalue are given in Table 3 and Table 4 . The full information with the corresponding coefficients is found in Table 3a and Table 4a available on our website (www.cida.ve/~stock/paper2). We also tried the linear dependence of the absolute magnitude on the equivalent widths of two or three lines. The respective data are also given in Table 3, Table 4 Table 3a  and Table 4a . As may be seen in these tables average residuals of 0.40 magnitudes can be obtained.
For the best combination of the lineal solutions with three lines we also give the respective coefficients in Table 5 .
The importance of the line 12 (HeI 5047.736) is evident. Since this line is present only in the Vspectra which are considerably less numerous than the B-spectra we have also calculated solutions based entirely on the 11 lines in the B-spectra. The respective results are also given in Table 3-4 and Table 3a 4a. Comparing the data for the solutions with 11 and with 12 lines the importance of the inclusion of the V-spectra is clearly demonstrated. For most of the stars on our list comments are given in the Bright Star Catalogue, some actually rather extensive. We have looked at the comments for the outliers eliminated in the calculation of the coefficients. They do have comments, but these are shared with other stars which were not found to be outliers. It appears that we would need more stars if we were to determine whether the "outlier" condition can be predicted on the basis of measurements of the equivalent widths of absorption lines only. We should point out here that only two supergiants are included in our sample of stars, one a B8.Ia, the other a O9.5Ib. Both turned out to be outliers. Consistently solutions based on three lines gave better results than those based on two lines. The differences between the linear and the second order solutions, however, indicate no clear advantage of one or the other.
RESULTS FOR THE INTRINSIC COLORS
We have already indicated that equation (3) can readily be modified to be applied to the intrinsic colors as function of the equivalent widths of two or three lines in a linear or second order polynomial. The data for the combinations which gave the smallest average residual are given in Table 6-7 and Table 6a -7a, the latter two available on our website (www.cida.ve/~stock/paper2). As may be seen in these tables, average residuals of 0.016 magnitudes can be obtained. Just as in the case of the absolute magnitudes a significant improvement is obtained with the three-line dependence as compared to the two-line dependence. On the other hand, linear or second order solutions do not consistently favor one or the other. The lines 10 (HeI 4921.929) and 12 (HeI 5047.736) occur most frequently among the ten best solutions.
CONCLUSIONS
For the recovery of the physical stellar parameters M v and (B − V ) 0 from the equivalent widths of absorption lines we have tested linear and second order polynomials with two and with three lines as independent variables, making use of all possible line combinations. Significant improvement was obtained by switching from a two-line dependence to a three-line dependence, but no consistent improvement was found by switching from linear to second order polynomials for both the absolute magnitudes and the intrinsic colors. Table 8 shows how often the different lines were used in the best solutions for M v and for (B − V ) 0 colors. Taking into account that line 12 only occurs in the V-spectra which are far less numerous than the B-spectra the lines 4, 9, 11, and 12 are the most important lines for the recovery of the absolute magnitudes. For intrinsic colors, again one has to allow for the fact that line 12 is far less observed than all the other lines. The lines 3, 8, 10, and 12 are the most important ones for the recovery of the intrinsic colors. The usefulness of the hidrogen lines H-β (9) and H-γ (4) has long been known. The sensivity of the green helium lines 5015.7 (11) 
